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(54) METHOD AND DEVICE FOR SURFACE PROCESSING BY ELECTRIC DISCHARGE 
MACHINING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a hard and dense 
surface treatment layer easily by generating chemical 
reaction between a metal electrode substance and 
carbon in a processing liquid by a thermal action of 
electric discharge machining, and forming a reforming 
layer of metal carbide on a surface of a work to be 
processed. 

SOLUTION: A locus movement control device 12 
controls transverse movement of a surface treatment 
electrode 2 on the basis of electrode pass information 
prepared by a CAM 13 for producing locus of electrode 
motion. During the processing, Ti as electrode material is 
put afloat in processing fluid by thermal energy ' 
generated by electric discharge and attached to a 
surface of a work to be processed 1. At the same time, 
C (carbon) in the processing fluid 3 is decomposed by 
the thermal energy of electric discharge and separated 
from the processing liquid. Carbide of Ti is formed by 
chemical reaction between a decomposed carbon and Ti 

in the fluid and on the surface of the work 1, and a hard film is formed on the surface of the 
work 1. 
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-i-(om\m\z^^xmm^mmmm'KtmTJi^^(omm 

t(Df^\zi\:^KJZ^^^^^^^:zt\z^Ki . mwT.mm 
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[0 0 5 5] ^7t. H5tlS1^Mit^J:^^ffi^e®c7) 

m&(Dm^'^^i^tzhcoxh^o mx^. mmm^± 50 



#M¥9 - 1 9 8 2 9 

12 

(-) i-TM^^tT0 7t t>(/^CO:&^^^^®(;0?^^;ii^P^ 

(-) '(:(D^n(D:^'/)mm:h-^^< . ^^^^(d^ 
^h'pt::t^ofz.. ^^\z^ {-^M) ^<Ji^:^\zx^ 

^m^vfz.i^(D^m\^^^m^. mmm\^ (-) -ejixj^ 

[0 0 5 6] AiWMm(r>W^t\.X\±. R^ff^tt. ^tt 
«ffi^Xj^^l5ffii^*i- LT7K¥::^f^ ;^ ^ -v- ^ ^-^^/x 

[0 0 5 7] ^mjL'^m\±-%^\:imm^mnm^^m\^^ 
TApx^^T9/t^s!). m\zwmmmm\:ix.^mm^m^ 

tT5i£^^^/5^^^o -r^^tj^. ^pxstr^ff/^:^!^ (XY 
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14 

[0 0 6 5] mjimiiCMAi-^f^^t urti. xist i 

VC, TaC. NbC. W C t'^tm^ ^ ^ ^ 

mim'^^^y^^(om^^m^^xh^^\ 

[0 0 6 6] ^stei?ij3. ur. ^.(Dmmcommms^m 
T.iz^^mm^mmm^^'rmfS.mxh^ . imux,^ 
^vmj^^titzmmmmmnm. losf^c (mm) ^ 

#<-aW'r^*T?ffi^Ji:mAPXM{zT i cmM^MAVf- 

m^nofz.^(ox'r-y'/i^. 7 \±jLi'^m(f^7KW'^\^ (y 
2\±Y'r—y^ji^7m(Dm7f^^n^s:\^mm^—^— 

SrfflfflJ-r^ Ytti^— ^Kr^-y", iofi;(jpx«. 1 1 f^c 

^m^mmmm2\z^hm:Lmz^nhwm(r)m^ 
^un-t^m^^mmmm^w. \^\^mm^nmmM2 

-A) ^tW^KMWSKl 2t::#t^&'r'5m^^ttW^;^^ 

c AM. 1 4 ti^pxr^ 1 0 3 ^wm\zwi^'rhm:i-mm 
[0 0 6 7] mmz-o\ ^xum^^o mmm 1 1 

X\zW^f&-^i^X\^^o Z.(D')^m(DJLi'^mi ^^pxwi 0 

m^mmm. AK^Ki ^mmmmmm 2 ^ z ^mwmm. 5 
izm^n. M:L^mih'tho apx^^. jpxtt 1 ok\±c 

sr?gALfcApx?^i 0 3/5^^B#iSfc^&$n. w-mM^m^m. 

m^mmmU 2 J: o r mrm^oxxat:: J: ^ Apx*ffi^ 

m^W]Wm^f&m c AMI 3\zx,^xY^m.^^fz.mu^< 



-8- 



J5 

[0 0 6 8] MJl^. ikMK ^ t9 L^ci^rn^tvU:^- 

i nM:Lm^(Dmmmt(DjtmRjt^izx ^ . wmm(o 
mu'<:^T i comitm (t i o mm^n. jum^m 

^^y^^xt,^<. ^hiz. mm±m^^>c mm) tit 

^^^"7^ V ^ :^(0'm.^n'h'^m.^vmmt\.xr^iSL^^ 
[0 0 6 9] .^*SM4. wr. z.omm<n%MmA'km 

iI]Xt::^6*ffi^Slg*$r^-t-1f;?gIII''efcf9. 1 fl^PX 

%^x.-(jmM^mm=^o:L\^m. i6{±xi ^ 
xs:^T9^ffl'7-f'^m*. 3f±c (j^*) ^^<^*'r 

^:l:X?ffi^S^«]PX?ffi. 1 7f^M^fII'7-r'Vfl:ffil 7 ir^S 

fiXj^it%(/^7X¥::^f^ (x:Srr^) ,|gW3^t7 9 7tis^(^x-7^- 
y/w. 7 f:±X{^i|^c07K¥^rf^ {Y^Pi) Wm^'iiofz,^ 

r>y. lOf^^PXW. 1 1 f^CNC0JPSa. 14fl 

^oxffi3^ffir^};i«|&-r^;tJPX?«W^^S. i SfimtS 

^^^mmw(k^<^\-y^~%:m^^^wm.^<^\^:^Wi^mm.x 
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[0 0 7 Q \ mz.^ mmz-^^^xmrn-r^, 

gKjJ^ift^ei 8{^J:19»«^®^^1 7;6^ir:y h^tL. X 
^^4^(^3^PX;0qft5ix^o ol^T'm^^St53^^a^gl 8 

^ffiM;^^^T9o ^px4^. M-Jimi o\z\±c m 
ti. ^m^mm^y-^-^mmi e>\z^^xii:}imiLm^t> 

[0 0 7 1 1 iPXff^, ^ t9 

^(Drnjim^^z'^-^m-r^ t thiz^ jLi^fmrnWiZHm-r 
^fd. R]Bti^Apx?^3(0'ti(7)c mm) ^mmcom 
:^:^^ji^^-iz^^j^mv. m:Lm^^hm^ir^o 

20 (T i c) jLi'^mmmizmm&mmm^ 

mm^m^n") z.t/^'^-^mxh^o 
[0 0 7 2] t.fz. :^mMmi<z:^^^xn. ^m^-^^m 

u/c;^^ Mizw^-^v >i ^wmm,ff^^\-^\'-m'^\z\±^ m 
Apx^^^bttx • mM^m^x-t^x^i: i /^^■(T^^ffiM 

[0 0 7 3] ^fc, *^:ffiMi:l4ba^T^i:. 
[0 0 7 4] 

^mmt. j^*^fif^*:^*-r^Apx?«^gt?g'r^*nx 

40 m^m\Lm(D^wm'^^i)&'t^^^b\z\^fzfz.^. i*apx 
^\zm%t^-^mMf^UM^mmm%hf\^9mt^h^o 

[0 0 7 5] ^fc. ^ ^y^;:^;^^^ 

^*-r^iPXt«^lt?g-f ^;^JPXW<!^ . 

coflf^ffi \Z^^ T^*APX#3«ffi^{gS4 ^it^^APXi^^ffi 

m-z'^y^^s^^oo^^coffliss^^tt ^z.tf^< mm.(DmM 
50 ^^v^^-t^^z^kt^x^ . ^(jy^^^mxi^^^mm-h^ 
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17 

[0 0 7 6 ] ^fc. fk^t'^^\^xMmm^(Dm\^m\L 

»x^^i5aa(^B««tt(^iSi^e^^ii^ff^;5g-r^J; 5 4^ 
^t^60ffiv^ir^ ^ :y^;^^|f&*^flAL7t*DXffiSr^V^T 

^ -Tlx f i^^^ffi t^hf^^ MM^mm m^hh.^ ^mt"^ h 
[0 0 7 7 ] ^fc. mmt'^^LxMmm^(oM\^^mit 
a^^-r^ioxf^^its-r^Apxff . ikm^<^^^mm 

'^^mmAi}j:m±mz:}oi^x. m^m^m^rf^z.t/)'^'^ 
[0 0 7 8] ^7t. ikmMT.(omn^w t lt. mm^ 

[ 0 0 7 9 ] sfc. MmiJUT.<Dm{^^mm (-) . mu 

X4^ (+) (om^^XMcm^un^no :i tlzx^ . ffi^Uox 
m^^Zt/j'^X^. ^—h^^^M-c-^^^^Xi^^y^y^ 

[0 0 8 0] ^/c, 1&mM'JL\z^[1^^mm^<^^:^n:(^t 

[0 0 8 1 ] ^/c. «ffiSr**t?l^««ffi^ r £7)^*6 
«WmSffi^»PX^l5ffit-xtLT^tf^f^{::^f(]$ 

x^^T9r.c^t:ii;t5. ISiPXi^ftffiire^:KS^ffM-r5 



(10) i|^pip9 ™ 1 9 8 2 9 

[0 0 8 2] ^^fz. wm(^mwiimmm\:it^'r 
W}m\^^z^zx^^'r^mm(D^^1J\^(Dmm^>^\^xm 

[0 0 8 31 -^tL. i^«^PXir J:^Sffi^S^fTl^Jf^^ 

10 ^W]WT.m(Dm^(nm'uf)mih^^^x(r)nmm^ 

j*$n/ci^Apxi^?f^iK^at3i5r <t4^< . m^Jim^m 
i^^wm^mj^-r^ j; 5 t^i x^t^tz.^. miApxd^oit -sis 

-So 

[0 0 8 4] ^S^OX^^col^^cOiitf L^^l/^J: 9?:^ 

^i^SrfS^. »x^^co|^*c7:)ii^f;^^^^^&-r^)i^st^^w^^c 

[0 0 8 5] ^fc. »PX^^ffi--c7)|Sffi^atttXip 
X^^tt hK^ APXffi:^ft:t::i^-7)-oS«7te^ffiMS 

30 mmm ^Tjk-rmf^mxh 

[(g]3 ] r.co^p^ co^M^j 1 coSJcW^pxtr Jz^^ffi^ 

mm^^ x.xi^hh^^ir-'Ymx^^o 

[13 4 ] r.co^P^(7:)^ffi<^!|i <^Sc«APXt:iJ;^^ffi^ 

[Els] z^(Dm^(o%W^\\\(DWMM:L\z.^^mm^ 

[13 6 ] mi^coi'^^^«iE:;^?i^.T^'ri3-efe^o 
[El 7 ] 

[13 8 ] z.(Dmm(immm2(Dijmj}WT.\zx.^Mm^ 
n^m.^^-'Tmfmmxh^o 

[139 ] c<z)^p^£7?^:&Si^il3 6oScm^pxtri:^^ffi^ 

JO [[310] z.(Dmn(D%mmA(DiA'm\i':L\^^^^m 
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yV^, 7 — ^Vu, 8 xWif-;t^*r^:r, 9 Y 



(11) ^mW-^- 1 9 8 2 9 

20 

tti^-;^^'r>-y, 10 ipxw. 11 c^cmw^ 

1 2 «^#^»j$ij^^^H. 1 3 mMWim^m^mc 
AM. 1 4 ;tjnxr^#t^^g, i 5 ^^cS^'nV^^W^^® 
ai^ 1 6 ^mm. 1 7 Mif?»7-f 

1 su^^mm^m^m:mm. 103 r,)*fiAAp 
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